Abstract. Let F 2n = (M, M ′ , F * ) be an even-dimensional pseudo-Finsler manifold. We construct an almost hypercomplex structure on any chart domain of a certain atlas of M ′ by using a considered non-linear connection. Then by using the almost hypercomplex structure we define two new families of Finsler connections. Also we show that for any Finsler connection ∇ there exists a linear connection D such that the local almost hypercomplex structure is parallel with respect to it.
Introduction
A. Bejancu and H.R. Farran, in [1] and [2] , for a pseudo-Finsler manifold F m = (M, M ′ , F * ) with a non-linear connection HM ′ and any two skew-symmetric Finsler tensor fields of type (1, 2) on F m , introduced a notion of Finsler connections which named "(HM ′ , S, T )−Cartan connections". After them in [3] we reconstruct the same Finsler connections by using almost complex structures. On the other hand almost hypercomplex and hypercomplex structures which are important in differential geometry have many interesting and effective applications in theoretical physics. For example the background objects of HKT-geometry are hypercomplex manifolds. These spaces appear in N = 4 supersymmetric model (see [4, 5] .). Applications of Riemannian metrics on these spaces persuade us to study the geometry of Finsler metrics on them (see [6, 7] ). In the present paper we study the relations between Finsler structures and almost hypercomplex structures in a different viewpoint. We use the almost hypercomplex structures to construct new Finsler connections on even-dimensional pseudo-Finsler manifolds . For this purpose we construct a local almost hypercomplex structure by using a considered non-linear connection. Then by using the almost hypercomplex structure we define two new families of Finsler connections. Also we show that for any Finsler connection ∇ there exists a linear connection D such that the local almost hypercomplex structure is parallel with respect to it.
where θ is the zero section of T M . Suppose that F m = (M, M ′ , F * ) is a pseudo-Finsler manifold where F * : M ′ −→ R is a smooth function which satisfies the following conditions in any coordinate system {(U ′ , Φ ′ ) :
• F * is positively homogeneous of degree two with respect to (y 1 , . . . , y m ), i.e., we have
for any point (x, y) ∈ (U ′ , Φ ′ ) and k > 0.
• At any point (x, y) ∈ (U ′ , Φ ′ ), g ij are the components of a quadratic form on R m with q negative eigenvalues and m − q positive eigenvalues, 0 < q < m (see [1] ).
Consider the tangent mapping π * : • The indicant a is equal to 1 and 3, only.
• Latin indices (except the alphabets a and n) run from 1 to 2n.
• Greek indices α, β, γ and θ run from 1 to n.
• Any repeated pair of indices (except the alphabets a and n), provided that one is up and the other is down, is automatically summed.
• The matrix (g ij ) is the matrix inverse of (g ij ).
New Finsler connections on even-dimensional manifolds
In this section we construct two new families of Finsler connections on M ′ . For this reason we consider an atlas on M ′ , also we suppose that HM ′ is a non-linear connection on M ′ . Then by using the non-linear connection we define an almost hypercomplex structure on any
It is easy to show
Now by using J 1 and J 3 we construct two linear connections on U ′ as follows.
are two linear connections on U ′ . Also J 1 and J 3 are parallel with respect to D 1 and D 3 , respectively.
Proof. The proof is easy so we omit it.
Let T D a , a = 1, 3, denotes the torsion tensor of D a . It is simple to see,
Now we can introduce two families of new Finsler connections by using J 1 and J 3 . Theorem 3.2. Suppose that HM ′ is a non-linear connection on M ′ and S and T are two arbitrary skew-symmetric Finsler tensor fields of type (1, 2) on F 2n . Then there exists a unique linear connection ∇ a on V U ′ satisfying the conditions:
Proof. For any X, Y, Z ∈ Γ(T U ′ ) we define a linear connection ∇ a on V U ′ by the following equations.
Now we show that g is parallel with respect to ∇ a . It is easy to see
So ∇ a is a metric connection. Locally we set
In the relation 3.6 let X = ∂ j , Y = ∂ i and Z = ∂ l , then we can obtain the coefficients C k ij and C k ij as follows:
By attention to the relation 3.1, for computing the coefficients F k ij andF k ij we must consider four cases for any connection ∇ a as follows:
The Computation of F k αβ andF k n+αβ . In the equation 3.7 let X = δ β , Y = δ α and Z = δ θ . Then we have,
Now for the same X and Y let Z = δ n+θ , after some computations we have
Now the relations (3.14,3.16) and the relations (3.15,3.17) respectively show that
The Computation of F k α n+β andF k n+α n+β . Similar to the pervious case in the equation 3.7, let X = δ n+β , Y = δ α and Z = δ θ . Then we have,
Now the relations (3.20,3.22) and the relations (3.21,3.23) respectively show that
The Computation of F k n+α β andF k αβ . In 3.7 consider X = δ β , Y = δ n+α and Z = δ θ . Then we have
Now for the same X and Y let Z = δ n+θ , then we have
Equations (3.26,3.28) and equations (3.27,3.29) respectively show that
The Computation of F k n+α n+β andF k α n+β . Now for the last time in equation 3.7, let X = δ n+β , Y = δ n+α and Z = δ θ . Then we have,
Similar to the pervious cases for the same X and Y , let Z = δ n+θ , after some computations we have 2F k n+α n+β g k n+θ = δ n+β g n+α n+θ + δ n+α g n+θ n+β − δ n+θ g n+β n+α (3.34)
Now by the equations (3.32,3.34) and (3.33,3.35) we respectively have
Now by using the relations
Suppose that X, Y ∈ Γ(T U ′ ) are two arbitrary vector fields on U ′ which have the following representations in local coordinates:
After performing some computations we have:
The last equations show that ∇ a satisfies the second condition of the theorem. In this step we show that ∇ a is unique. Let∇ a be another linear connection on V U ′ satisfying conditions (1) 
whereD a is the linear connection induced by∇ a and theorem 3.1. The relations 3.45 and 3.46 show that∇ a satisfies 3.6 and 3.7, respectively. Therefore
It is a natural question whether we can use J 2 to introduce a new connection similar to J 1 and J 3 ? The answer is negative because J 2 dose not involve with the non-linear connection and we can not introduce a connection D 2 in a similar way to D 1 and D 3 but we can have the following theorem. 
where X, Y ∈ Γ(T U ′ ), is a linear connection on U ′ . Also J 1 , J 2 and J 3 are parallel with respect to D.
Proof. For any X, Y, Z ∈ Γ(T U ′ ) and f ∈ C ∞ (U ′ ) we have
−J 3 (Xf (J 3 hY ) + f ∇ X J 3 hY + ∇ X J 3 hZ)} 
